Rosai-Dorfman disease (RDD) is also known as Sinus Histiocytosis with Massive Lymphadenopathy (SHML). It is a rare, benign, self-limiting disease of phagocytic histiocytes affecting a young age group presenting with massive painless cervical lymphadenopathy. RDD has nodal and also extra-nodal involvement with episodes of exacerbation and remissions, whose aetiology remains poorly elucidated. It is highly variable in its clinical presentation and response to treatment. Its treatment is poorly defined but the prognosis is usually favourable. Here we are reporting a rare, unusual clinical presentation of cervical lymphadenopathy and nasal mass diagnosed as RDD with cyto-histopathological correlation. Only a few such cases have been reported in the literature. We also emphasise that clinicians and pathologists should always be aware of RDD in making a differential diagnosis of cervical lymphadenopathy.
Background
In 1969, Rosai and Dorfman first described a newly recognised benign systemic histioproliferative disease characterised clinically by bilateral painless cervical lymphadenopathy, fever, leucocytosis, and pathologically by pericapsular fibrosis with dilated sinuses, large histiocytes with intact phagocytosed lymphocytes (emperipolesis), heavily infiltrated with large histiocytes, lymphocytes and plasma-cells in the background. They named the entity "sinus histiocytosis with massive lymphadenopathy" (SHML or Rosai-Dorfman disease). 1 The head and neck region is the preferred site of the extranodal form of RDD. Extranodal involvement is seen in 40 per cent of RDD cases, which show similar morphological features to its nodal counterpart, although fewer histiocytes with emperipolesis are encountered. 2 Literature reviews
show that up until 2004 about 600 cases of RDD had been reported, in all races but mainly in Caucasians (43 per cent), in any age group, but mainly in first and second decades (81 per cent), and more in males than females (2:1). 3 The most common presenting symptom of this disease is painless bilateral cervical lymphadenopathy which is seen in 90 per cent of the patients, and in 43 per cent of the cases the patients have at least one site of extra-nodal involvement.
skin and soft tissue, upper respiratory system, genitourinary tract, eye, orbit, kidney, thyroid, breast, or bone. 6 Rosai-Dorfman disease is rare, especially in the Indian subcontinent where only two cases have been reported with extra-nodal, sino-nasal mucosal involvement. 4, 5 It is reported that around 40 per cent cases of RDD can have extra-nodal involvement. Both physicians and pathologists must be aware of rare disorders like RDD, which manifest as lympho-proliferative disorders with generalised lymphadenopathy. Here, we discuss a paediatric RDD case with cervical lymphadenopathy associated with nasal mass. 6 
Case details
A 12-year-old male came with complaints of painless bilateral neck swelling with bilateral nasal obstruction and nasal bleed since one year. Swelling was insidious at onset and progressive in nature. Nasal obstruction was also insidious at onset and progressed over a period of time with intermittent episodes of spontaneous nasal bleed, which stopped on its own without any medication. There was no history of recurrent throat pain, difficulty in swallowing, loosening of clothes, decreased appetite, or fever. USG and CT scan of the neck were suggestive of bilateral cervical lymphadenopathy in level III without any caseation or matting. Anterior and posterior rhinoscopy was suggestive of bilateral sinonasal polyps. The CBC of the patient revealed Hb-12.0 gm/dl. TLC-9400 cells/cmm, DLC: P-68%, L-28%, M-02%, E-02% and platelets-3.15 lacs/cm. The ESR of the patient was 13mm at the end of 1 hour by Westergren method, which was within normal limits considering the patient's age. The RFTs, LFTs, serum albumin, and serum globulin were within normal limits. HIV and tuberculin tests were negative. Non-contrast CT of paranasal sinuses showed polypoidal soft-tissue mass within bilateral nasal cavities, along bilateral middle and left inferior turbinates. The Fine Needle Aspiration Cytology (FNAC) of the cervical lymph nodes in this case was performed from multiple sites and blood-stained aspirates were obtained. Smears were stained with MGG, PAP, and H&E stains. On microscopic examination, cytological smears revealed the presence of diffusely distributed histiocytes throughout the FNAC smears, pale cytoplasm with single to multilobated or multiple nuclei but no nuclear atypia. The cytoplasm of these histiocytes exhibited numerous intact lymphocytes (emperipolesis) as well as the presence of neutrophils. In some histiocytes, the phagocytosed cells were so numerous that they obscured the nucleus. The nuclei showed fine chromatin and inconspicuous to prominent nucleoli. The background had mature lymphocytes, plasma cells, neutrophils, and tingible body macrophages. Based on these characteristic cytological findings, a diagnosis of RosaiDorfman disease was made (Figure 3) . Tuberculosis was ruled out as a clinical suspicion as there was no caseation necrosis, epitheloid cells, or Langhans giant cells with noncontributory AFB smears. Subsequently, for confirmation of the same, a biopsy of the cervical lymph node was done. Microscopic examination of the sections, cut from paraffin-embedded blocks, showed fibrous thickening of the lymph node capsule and prominent dilatation of lymph sinuses resulting in partial architecture effacement (Figure 4) . The primary lymphoid follicles were present mostly at the cortical areas. The sinuses were occupied by numerous histiocytes having abundant pale cytoplasm and phagocytosed lymphocytes (emperipolesis), plasma cells and occasional neutrophils ( Figure 5) . Thus, the cervical lymph node biopsy was in favour of RDD on histopathology. The case had an extra-nodal involvement in the form of a nasal mass, which on biopsy showed features of ulcerated respiratory lining of the nasal mucosa ( Figure 6 ). The underneath sub-epithelial tissue revealed sinus histiocytosis with few histiocytes showing characteristic emperipolesis. This simulated the associated histological features that were seen in cervical lymph node biopsy. Thus the FNAC diagnosis of RDD in the cervical lymph node smears were confirmed on biopsy. Also, the tissue sections from the biopsied nasal mass were reported as RDD. Due to financial constraints and our laboratory set-up, immunohistochemistry, that is, histiocytic positivity for S-100 protein and CD-68 protein, which is now considered the gold standard, could not be performed in our case. But fineneedle aspiration cytology and biopsy play an important diagnostic role in SHML or RDD and may be conclusive in a typical clinical setting. So, in our case, a RDD diagnosis was established based on the biopsy report and the typical clinical setting.
The diagnosis of RDD is made on the basis of clinical suspicion, supported by cytology, and confirmed by histopathology. The head and neck region is the preferred site of the extra nodal form of the disease. Mostly, the lymph nodes regress on their own; however, corticosteroids are given to the patients with progressive RDD. In our case, an oral tablet of prednisolone (0.5 mg/kg of patient's weight) was started. The patient responded very well to treatment over a period of two weeks; his nasal mass subsided within that time. Subsequently, the patient was given tapered doses of oral prednisolone over the next two weeks and asked to follow up. There was no evidence of recurrence on follow-up over a period of eight months in our RDD case.
Discussion
In our case, the child was 12 years old, whereas the two reported Indian studies were adults. 3, 7 Also, unlike in the other two cases, in this case the haematological parameters and ESR were within normal limits and there was no associated fever.
In an Indian study by Mehrotra et al., 8 the RDD patient had multiple lymph node swellings of various sites involved. This patient responded to an anti-chemotherapeutic trial. Our case had only cervical lymph nodes involved with extranodal, nasal mass and as the patient was poor, S-100 could not be done. Our patient responded well to the therapeutic trial of the oral steroid drug (prednisolone) rather than the costlier chemotherapeutic trial by Mehrotra et al. 8 SHML or RDD is a rare but well-defined, histiocytic proliferative disorder of unknown aetiology characterised frequently by spontaneous remission. Some investigators consider it to be of bone marrow stem cell origin. More than 90 per cent of patients with SHML present with massive bilateral mobile and non-tender cervical lymphadenopathy. These nodes may at times become matted and prominent due to pericapsular fibrosis. Lowgrade fever is generally present along with, normocytic normochromic anaemia, elevated ESR, leucocytosis, and hyperglobulinaemia, which are non-specific clinical findings. 9 In our case, there was no associated fever with bilateral cervical lymphadenopathy, nor was there any associated anaemia, elevated ESR, leucocytosis, or hyperglobulinaemia.
The aetiology of RDD is unclear. RDD may be either familial or infection-induced. It has been suggested to result from an immune response to an infectious agent or an aberrant response of macrophages to cytokines. However, no single antibacterial or antiviral agent has been associated. Infectious agents that have been studied in association with RDD include Epstein Barr Virus (EBV), and Human Herpes Virus 6 (HHV-6).
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A familial association has been observed in some cases. 10 It has been found that stimulation of monocytes/macrophages via macrophage colony stimulating factor (M-CSF) lead to their transformation into numerous large histiocytes with abundant, pale cytoplasm. Some macrophages even phagocytise lymphocytes, which is called "emperipolesis". Lymphophagocytosis (emperipolesis) is thus of great diagnostic significance for RDD. The background typically shows lymphocytes, plasma cells, and occasional neutrophils.
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Extra nodal involvement is seen in 40 per cent of RDD cases which show similar morphological features to its nodal counterpart, although fewer histiocytes with emperipolesis are encountered. 2, 12 The internalised lymphocytes are usually located within cytoplasmic vacuoles.
Ultrastructurally, histiocytes in RDD lack cytoplasmic Birbeck granules unlike in Langerhans cell histiocytosis. On immunostaining RDD show positivity for S-100 protein, CD11c, CD14, CD33, and CD68 antigens and are CD1a negative. 9 Only two cases of RDD progression, one to malignant lymphoma and another to amyloidosis have been documented. 9 The treatment modalities for RDD are nonspecific and include corticosteroids, chemotherapy, antibiotic therapy, radiation therapy, and surgical treatment. 13 Complications are mostly due to pressure effects exerted by the enlarged cervical lymph nodes. So, surgical procedures are mainly done to relive pressure symptoms, if any.
A careful interpretation of the morphology of the histiocytes on FNAC is required particularly, when they are few in number, as the diagnosis may be missed at the initial stages of the disease. The FNAC findings of SHML should always be clinically correlated to give a diagnosis of RDD. FNAC can be used as a reliable tool to establish a diagnosis and an unnecessary biopsy which is an invasive procedure can be avoided. In view of need to keep a follow-up, cytology offers a useful tool, especially because RDD has a propensity to recur. If there is an extra nodal clinical manifestation, like in our RDD case, where lymph node aspirate shows a possibility of SHML on cytology, then a FNAC or biopsy should be performed on the extra nodal site and the findings of both the sites can be correlated. Also, a simple therapeutic dose of oral corticosteroid-prednisolone helps in managing RDD.
Thus this case report aims at creating knowledge of this rare entity because clinicians, general practitioners and pathologists should always be aware of RDD in making a differential diagnosis of cervical lymphadenopathy.
